ABSTRACT -Background -Familial Mediterranean fever and celiac disease share some common clinical features such as abdominal pain, diarrhea, arthralgia and arthritis. Also, both of the diseases are associated with many inflammatory and autoimmune diseases. Previous studies have shown the association between familial Mediterranean fever (FMF) and different clinical conditions. Objective -We aimed to investigate the relationship between celiac disease and colchicine-resistant familial Mediterranean fever (crFMF) disease. Methods -This prospective study was conducted at the Department of Pediatric Gastroenterology and Pediatric Rheumatology from October 2015 to August 2016. A total of 24 patients with crFMF were included in the study. We used 60 sex-and age-matched healthy subjects as a control group. Levels of total IgA and tissue transglutaminase (tTG) IgA antibody were measured in both groups. Those with increased level of tTG IgA were tested for anti-endomysium IgA antibodies (EMA). Gastroduodenoscopy and intestinal biopsy were planned for a definite diagnosis of celiac disease in patients with positive EMA. Results -Of the 24 patients in this study, 18 (75.0%) were female. Only 4 (16.6%) of 24 patients were positive for tTG IgA. Patients with positive tTG IgA were then tested for EMA IgA antibodies and none of them had a positive result. Only one (1.6%) subject from the control group was positive for tTG IgA but EMA positivity was not detected. Conclusion -We did not found celiac disease in 24 children with crFMF. Since crFMF disease is rarely seen in general population, further studies with more patients are needed to provide more precise interpretation. Headings -Celiac disease. Child. Colchicine. Familial Mediterranean fever.
INTRODUCTION
Familial Mediterranean fever (FMF) is an autosomal recessive disorder characterized by recurrent attacks of fever and serosal inflammation (1) . Familial Mediterranean fever disease is associated with mutation in gene which encodes a protein called ''pyrin'' localized on chromosome 16 . The majority of mutations are missense mutations (2) . Pyrin is an inhibitor of inflammatory response. When the mutation occurs in this gene, the inhibitor function diminishes, and the extreme inflammatory episodes come out (3) . Attacks of FMF are typically 1-3 days lasting periods of acute synovitis, pleuritis or peritonitis characterized with spontaneous regression of symptoms. The most common finding is abdominal pain in about 90% of patients (4) . The second most common finding is monoarthritis of the lower extremities, commonly seen in about 30% of patients (4) . Attacks occur randomly and the patients are completely healthy between the attacks (2) . Approximately 5%-10% of FMF patients do not respond to colchicine treatment, and the other 5% can not tolerate this treatment due to side effects (5, 6) . The mechanism of colchicine resistance is uncertain; it has been suggested that an inadequate colchicine concentration is in mononuclear cells due to the probable genetic Serological screening for celiac disease in children with colchicine-resistant familial Mediterranean fever defect as unrelated to the underlying FMF disease (7) . Colchicine resistancy is defined clinically as the presence of at least one attack per month, despite receiving 2 mg/day or more colchicine treatment (8) . IL-1beta blockers and anti-TNF agents are currently recommended for the treatment of patients with crFMF, and are used sporadically (9, 10) . Celiac disease (CD) is an immunologically mediated systemic disease caused by gluten and its associated prolamins in genetically susceptible individuals (11) . Celiac disease may present with gastrointestinal system symptoms and/or, extraintestinal symptoms as well as without symptoms. Approximately 50% of celiac patients present with extraintestinal or atypical findings (12) . The cause of variable clinical manifestations of CD is the extent of mucosal injury, gender, age at the disease onset, dietary habits in addition to having both genetic and immunologic pathogenesis of CD (13) . In a recent study including 165 patients with CD, it has been reported abdominal pain to be the most commonly seen complaint (seen in 52.7% of patients), similarly to patients with FMF (14) . Previous studies have shown the association between FMF and different clinical conditions, including vasculitis, spondyloarthropathies, Behcet disease, inflammatory bowel disease and psoriasis (15, 16, 17, 18, 19) .
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Familial Mediterranean fever and CD share some common clinical features such as abdominal pain, diarrhea, arthralgia and arthritis (20) . Also, both of the diseases are associated with many inflammatory and autoimmune diseases (21) . There are three studies investigating the frequency of CD in patients with FMF (21, 22, 23) . Some authors speculated that intestinal injury in CD might lead to colchicine malabsorption, and thus underlying celiac disease may explain colchicine intolerance of some FMF patients. But, the normal levels of celiac antibodies titers do not support that hypothesis (20) . Because of that, we excluded crFMF patients from our previous study and planned another study for them.
According to our knowledge, there is no study investigating the frequency of CD in patients with crFMF. It can be difficult to diagnose CD in patients with crFMF because of having similar clinical findings. For this reason, we aimed to investigate the relationship between CD and crFMF disease.
METHODS
This prospective cross-sectional study was conducted between October 2015 to August 2016 at the Department of Pediatric Gastroenterology and Pediatric Rheumatology. Twenty four patients with crFMF were included in the study. Patients with coincidental disease, and those who refused to participate to the study were excluded. All patients were diagnosed according to pediatric diagnostic criteria for Familial Mediterranean fever 2009 (24) . All of the patients were followed-up for at least six months. Sixty age-and sex-matched healthy subjects were used as a control group. Also, healthy controls were selected according to similar demographic and socio-economic characteristics to crFMF patients.
The study protocol was approved by the Institutional Ethics Committee (313606 / 06 October 2015). An informed written consent has been obtained from the patients, healthy subjects, and their parents before the study. All patients and controls were evaluated in terms of clinical and laboratory findings of CD. Venous blood samples were taken from all patients and controls. Each sample was divided into aliquots and samples were stored at -80°C until analysis. Immunoturbidometric method was used for determination of total IgA (Roche Diagnostics GmbH, Mannheim, Germany) and ELISA was used for analysis of tissue transglutaminase (tTG) IgA antibody (Catalog No. 3503, Aesku Diagnostics Gmbh, Wendelsheim, Germany). The cut of value of tTG IgA is 12U/mL. Patients and controls with positive tTG IgA results underwent investigation for EMA IgA (Inova Diagnostics, Inc. Lübeck, Germany) which was performed by IFA technique at the "Duzen Laboratory Group" in Istanbul, Turkey. Gastroduodenoscopy and small intestinal biopsy were planned for patients with positive EMA antibodies in making a definitive diagnosis of the celiac disease.
Statistical analysis
Statistical Package for Social Sciences for Windows, version 13.0 software (SPSS Inc, Chicago IL, USA) was used for statistical analysis. Frequency, percentage, and mean ± standard deviation (SD) were used as descriptive statistics. Mann-Whitney U test was used for statistical analysis of two independent groups that had not normally distributed variables. Chi-square test was used for the relationships between categorical variables were analyzed. P value was considered statistically significant as a <0.05.
RESULTS
Of the 24 patients, 18 (75.0%) were female, and 6 (25.0%) were male. The mean age of patients at diagnosis was 6.42±3.66 years (TABLE 1). All patients were using colchicine opocalcium (1.2 mg/m 2 /day). In addition to that, three patients were using anakinra, two patients steroid, two patients canakinumab, one patient methotrexate, and one patient etanercept. Only 12 (50.0%) of our patients had homozygous M694V mutation. Both homozygous M694V and R202Q mutations were determined in four (16.6%) patients. Unknown mutations were detected in two patients (TABLE 2) . Only four (16.6%) patients were positive for tTG IgA. Patients with positive tTG IgA were then tested for EMA IgA, and none of them had a positive result. (TABLE 2) . Because of that, no gastroduodenoscopy was performed in any of the patients. No IgA deficiency was detected in patient group.
The mean age of control group was 11.24±4.79 years. There were 45 (75.0%) female and 15 (25.0%) male in control group. Only one (1.6%) subject from control group was positive for tTG IgA, but EMA positivity was not detected. No IgA deficiency was found in control group.
There was a significant difference between patient and control groups in terms of tTG IgA levels (P<0.05) (TABLE 1). However, we did not find CD in patients with crFMF.
DISCUSSION
Familial Mediterranean fever disease is commonly seen in different ethnical groups including Turks, Jews, Armenians, Arabs, Italians, Hispanics, and Greeks living around the Mediterranean region (1) . Celiac disease is a chronic immune-mediated enteropathy triggered by gluten intake in genetically susceptible individuals, and is associated with some autoimmune and inflammatory diseases (25) . Approximately 30% of adult celiac patients have one or more autoimmune diseases (26) . The prevalence of CD is estimated to be 0.5%-1% in different parts of the world except populations having diet rich or poor of gluten (13) . Nevertheless, the risk of developing CD is higher in diabetes, autoimmune diseases, and in the relatives of celiac patients because of sharing the same HLA types (13) . The prevelance of CD has increased dramatically in last 20 years due to the use of serological tests. Only 10% of celiac patients is symptomatic (27) . Even if CD screening is recommended in high risk groups, a majority of asymptomatic cases remains undiagnosed (28) . European Society for Pediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN) suggests tTG IgA and total IgA tests for initial screening of CD. When tTG IgA positivity is detected, EMA IgA test should be analysed. Gastroduodenoscopy and small intestinal biopsy should be performed in patients with EMA positivity (11) . In patients with IgA deficiency, tTG IgG and EMA IgG tests are helpful to make a decision for small intestinal biopsy (28) . When used in combination, EMA and tTG antibodies have a specificity and sensitivity of 95% (29) . Autoinflammatory diseases may resemble or coexist with some autoimmune diseases, therefore it can be difficult to diagnose these diseases (30) . There are some case reports on the coexistence of FMF and CD (31, 32, 33, 34) . Also, there are three studies investigating the frequency of CD in patients with FMF (21, 22, 23) . There was no relationship between FMF and CD in those mentioned studies. According to our knowledge, there is no study investigating the frequency of CD in patients with crFMF.
Kuloğlu et al. (21) investigated the frequency of CD in 50 patients with FMF. In this study, no CD was found in any of the patients with FMF. The authors reported that there is no association between FMF and celiac disease.
Işikay et al. (22) investigated the frequency of CD in 112 patients with FMF and 32 healthy children. Tissue transglutaminase antibody IgA positivity was detected in three patients in FMF group and in one patient in the control group. EMA IgA test was not analysed in those four patients, but gastroduodenoscopy was performed on patients with tTG positive and multiple intestinal biopsies were obtained. Celiac disease was detected in four patients. This study has not shown a relation between FMF and celiac disease compared with the control group.
Our study was carried out according to updated ESPGHAN criteria in 2012. No IgA deficiency was detected. Only four (16.6%) patients had tTG IgA positivity, then EMA IgA antibody test was analysed, but EMA positivity was not detected in any of them. No gastroduodenoscopy was performed, so CD was not detected in patients group. Also, CD was not detected in control group. Previous studies from Turkey among healthy children between 6-17 years reported a prevalence of celiac disease as a 1/212 (35) . None of 24 children with crFMF was diagnosed with CD. We did not find a relationship between CD and crFMF disease in children.
As a result, no CD was detected in any of 24 patients with crFMF in our study. Because crFMF disease is rarely seen in general population, further studies with more crFMF patients are needed to provide more precise interpretation.
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